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SCHOOL SCIENCE. 

Elements of General Science. By Dr. O. W. 
Caldwell and W. L. Eikenberry. Pp. xiv + 
308. (London: Ginn and Co., n.d.) Price 
4s. 6 d. 

N every school in this country there is found a 
small percentage of boys or girls who have 
a decided bent towards experiment of a thoughtful 
character coupled with a thirst for knowledge of 
natural phenomena. The science master who 
knows his business will speedily recognise such 
a boy and apply the appropriate treatment, which 
usually consists in the suggestion of extra prob¬ 
lems to be worked out in the laboratory, and of 
extra reading, selected to fit the need of the 
moment and create further needs for future satis¬ 
faction. Guided, but not overhelped, these boys 
will soon be fit for enlistment as recruits to the 
army of scientific investigators. When framing 
the syllabus of the general science course of the 
school, there is no need to provide for the training 
of specialists. There is need, and very great need, 
to provide a course of science work for the 
average boy and girl which will (1) be in touch 
with everyday experience, (2)-deal with matters 
of wide interest and importance, (3) give some 
appreciation of what scientific experiment means 
and of what scientific synthesis is capable. At 
the end of the course, if the pupil washes to know 
more and has acquired some power of satisfying 
that wish by his own efforts, if his attitude to¬ 
wards the opinions and labours of specialists is 
one of rational respect, the work may be pro¬ 
nounced a success. 

The authors of the school-book under review 
have clearly had in mind the needs (x) and (2) 
stated above, as they have throughout dealt with 
live topics of major importance. The contents 
table of the book shows a richness in the quantity 
and quality of the topics—beginning with air and 
the barometer, and concluding with heredity and 
environment—which makes the ordinary syllabus 
of an English school appear poverty-stricken by 
comparison. Unfortunately t the third requisite 

for a satisfactory school course is not fulfilled— 
there is nothing in this book which teaches the 
meaning of experiment, and consequently little 
hope that it will educe an appreciation of scientific 
method. The material accomplishments of applied 
science will not fail to be acknowledged; but of 
the human interest of investigation (apart from 
its results) and of the beauty of a universe lawful 
to its core, there is no revelation in these pages. 
Prof. C. H. Judd, of the University of 
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Chicago, in an “ Introduction” to the book, 
speaks of the “ inhibition of science ” in : school 
organisation. Have we not, in England also ex¬ 
perienced some disappointment with the results of 
school science? A comparison of American and 
English methods suggests that their merits and 
defects are complementary, that while America 
still hustles her pupils through a pemmican meal 
of dogmatic information, England keeps hers 
practising the goose-step of “determining the 
density of the given solid.” In neither country 
is there sufficient real experimenting, and proper 
correlation with mathematics, geography, work¬ 
shop practice, and art is too often to seek 
English teachers might gain by pondering the 
valuable content of the lessons in this book; while 
we venture to hope that more regard for heuristic 
principles, even at some sacrifice of information¬ 
getting, may help to remove “the inhibition of 
science ” of which Prof. Judd complains. 

G. F. D. 


PRACTICAL PLANT PHYSIOLOGY. 
Erndhrungsphysiologisches Praktikum der hoheren 

Pflansen. By Prof. V. Grafe. Pp. x + 494. 

(Berlin : P. Parey, 1914.) Price 17 marks. 

HE books dealing with the practical side of 
advanced' plant physiology are so few ' in 
number that any addition to them is very wel¬ 
come. As the title indicates, Prof. Grafe’s work 
deals only with the metabolic side of plant physio¬ 
logy, the phenomena included under the term 
irritability being excluded from the scope of the 
work. The book differs from all previous works 
on practical plant physiology in its size—it is a 
quarto volume of nearly five hundred pages—and 
also in its purpose, since it is designed mainly 
as a help in research work, rather than for teach¬ 
ing purposes as are the well-known works of 
Darwin and Acton, Detmer, and Ganong. 

The author is well known for his chemical work 
in plant physiology, so, as we should expect, the 
biochemical aspect of the subject is the one that 
is most elaborated. He states in his preface that 
the book has arisen in response to the need for a 
guide in his own chemico-physiological practical 
work, and that it is meant to stand midway 
between such practical books as those already 
mentioned and Abderhalden’s “Handbuch der 
Biochemischen Arbeitsmethoden.” The work, 
however, is more than a mere practical book, for 
under many of the sections we find, besides a 
description of the methods to be used, also a 
statement of the results obtained by such 
methods. 

The book deals first with the swelling of the 
seed and the effect of external conditions on ger- 
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mination and on the growth of seedlings, includ¬ 
ing the methods of water culture. Then we have 
a section on ash-analysis and on carbon dioxide 
assimilation, which includes the qualitative and 
quantitative determination of the products of 
photosynthesis; a section on fats, oils, and waxes, 
on nitrogen-assimilation, on enzymes, tannins, 
glucosides, caoutchouc, etc. There are also sec¬ 
tions on a “complete” analysis of a plant, and 
on respiration. Finally, we have a number of 
sections of a miscellaneous nature, such as the 
sterile culture of the higher plants, the determina¬ 
tion of the surface tension, permeability, and 
osmotic pressure of plant cells, the use of ether, 
hot water, and other means for producing preco¬ 
cious sprouting, the measurement of growth, 
“bleeding,” and transpiration. Finally, tables 
are given showing the colour changes of various 
indicators for the determination of the hydrogen- 
ion concentration of cell-saps by means of 
Friedenthal’s method. 

In a work of this size there are, of course, many 
points at which one might cavil, and in particular 
English and American work should have received 
fuller recognition. There is, however, no doubt 
that Prof. Grafe has laid all plant physiologists 
under a heavy debt of gratitude by the produc¬ 
tion of so useful a book of reference. 

V. H. B. 


MATHEMATICAL PRINCIPLES AND 
PRACTICE. 

(1) Longman’s Modern Mathematical Series. 
Exercises in Algebra (including Trigonometry). 
By Dr. T. P. Nunn. Part i. Pp. x + 421. Price 
45. Part ii. Pp. xi + 551. Price 6s. 6 d. The 
Teaching of Algebra (including Trigonometry). 
By Dr. T. P. Nunn. Pp. xiv + 616. Price 
7s. 6 d. (London: Longmans, Green and Co., 

1914. ) 

(2) Workshop Arithmetic. By F. Castle. Pp. 
viii-i-173. (London : Macmillan and Co., Ltd., 

1915. ) Price is. 6 d. 

(3) Plane Trigonometry. By Prof. H. S. Cars- 
law. Pp. xviii + 293. Price 4s. 6 d. Solutions 
of the Questions in Plane Trigonometry. By 
Prof. H. S. Carslaw. Pp. 179. Price 6s. 6 d. 
net. (London: Macmillan and Co., Ltd., 1915.) 

(4) Numerical Trigonometry. By N. J. Chignell. 
Pp. xii + 126. (Oxford: Clarendon Press, 
1914.) Price 2s. 6 d. 

(5) Longman’s Modern Mathematical Series. Ex¬ 
ercises in Arithmetic and Mensuration. By P. 
Abbott. Pp. ix + 524. With Answers. (London: 
Longmans, Green and Co., 1913.) Price 4s. 6 d. 

(1) T)ROF. NUNN’S three volumes form a 
XT unique treatise on the study of algebra. 
Beginning from the first notions in the subject 
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he separates the educational grain from the edu¬ 
cational chaff, and gives us the grain. So much 
is found fit for discarding as chaff that the author 
finds space for treating trigonometry, Cartesian 
geometry, and the calculus, in addition to a dis¬ 
cussion of such recent work as that on the com¬ 
plete number-scale. 

Throughout the book Prof. Nunn’s knowledge 
of psychology is brought to bear to improve the 
order of treatment. In the customary treatment 
negative quantities are introduced early, and 
form a serious stumbling block. Prof. Nunn re¬ 
stricts the subject to “non-directed quantities” 
for a considerable time. In consequence the pupil 
first meets negative quantities at a more mature 
age and with a mind more developed algebraic¬ 
ally, and is better fitted to grasp the new idea. 

The complete number-scale is introduced with 
the view of clearing up the doctrine of limits. The 
treatment is lucid and simple, and the student of 
this book will gain, clear views on a matter on 
which even the best writers of books on the cal¬ 
culus have hitherto gone wrong. The book is 
one in a thousand, and all students who go 
beyond the non-specialist school course will gain 
enormously by its study. 

(2) Castle’s “Workshop Arithmetic” is a book 
on which a' boy would be glad to be brought up 
even if he is not destined to be an engineer or 
builder (for whom the book is specially designed). 
The questions come straight from the workshop 
and other everyday sources, and the human in¬ 
terest never fails. While the author’s language 
sometimes jars upon us, as when he says, “ Com¬ 
pute the following operation, 47i’99-r 2 - 363 ” (p. 
7), or “ The objects are not the same dimension at 
different places ” (p. 30), we yet fear that present- 
day usage justifies this use of operation, and the 
omission of a preposition before the same dimen¬ 
sion. The largeness of the square ruling of some 
diagrams deserves a special word of praise for its 
clearness. 

(3) Prof. Carslaw’s “Trigonometry” passes 
over the early portions of the subject rapidly. It 
is suited to the strong digestion of the specialist 
schoolboy and to university students. It holds 
a midway position between the older style of book 
which includes all the attractive. backwaters and 
exercises in manipulation, and the modern book 
which aims at putting a useful tool in the stu¬ 
dent’s hands and restricting proofs and explana¬ 
tions to bare necessities. The book includes all 
that has been customary, and improves on the 
older books by introducing numerical work at an 
early stage. It is well suited to the many teachers 
who desire the new but hesitate to break with the 
old. The solutions in the key show careful work, 
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